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Tight  binding  may  cause  shadows  or  distortion 
along  interior  margin  /  La  reliure  serree  peut 
causer  de  I'ombre  ou  de  la  distorsion  le  long  de 
la  marge  interieure. 

Blank  leaves  added  during  restorations  may  appear 
within  the  text.  Whenever  possible,  these  have 
been  omitted  from  filming  /  It  se  peut  que  certaines 
pages  blanches  ajoutees  lors  d'une  restauration 
apparaissent  dans  le  texte,  mais,  lorsque  cela  ^tait 
possible,  ces  pages  n'ont  pas  *le  film^es. 


L'Institut  a  microfilme  le  meilleur  examplaire  qu'il  lui  a 
ete  possible  de  se  procurer.  Les  details  de  cet  exem- 
plaire  qui  sent  peut-§tre  uniques  du  point  de  vue  bibli- 
ographique,  qui  peuvent  modifier  une  image  reproduite, 
ou  qui  peuvent  exiger  une  modifications  dans  la  meth- 
ode  normals  de  filmage  sont  indiqu^s  ci-dessous. 
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ensure  the  best  possible  image  /  Les  pages 
totalement  ou  partiellement  obscurcies  par  un 
feuillet  d'errata,  une  pelure,  etc.,  ont  ete  filmees 
a  nouveau  de  la?on  a  obtenir  la  meilleure 
image  possible. 
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best  possible  image  /  Les  pages  s'opposjnl 
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meilleur  image  possible. 
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Th«  copy  fllmad  hara  his  baan  raproduead  thank* 
to  tha  ganarositv  of: 

D.B.  Weldon  Library 
University  of  WeiMrn  Ontario 

Tha  imagaa  appaaring  hara  ara  tha  baat  quality 
poaalbia  eonaldaring  tha  condition  and  lagiblllty 
of  tha  original  copy  and  In  kaaping  with  tha 
filming  contract  apacificatlona. 


Original  eopiat  in  printad  papar  eovara  ara  fllmad 
baginning  ^with  tha  front  covar  and  anding  on 
tha  laat  paga  with  a  printad  or  illuatratad  impraa- 
sion,  or  tha  back  covar  whan  appropriata.  All 
othar  original  copiaa  ara  fllmad  baginning  on  tha 
first  paga  with  a  printad  or  Illuatratad  Impraa- 
aion,  and  anding  on  tha  laat  paga  with  a  printad 
or  Illuatratad  imprasaion. 


Tha  laat  racordad  frama  on  aach  mieroflcha 
•hail  contain  tha  symbol  —»■  (moaning  "CON- 
TINUED"), or  tha  symbol  ▼  (moaning  "END"), 
whichavar  kppiias. 

Maps,  plataa.  eham.  ate,  may  ba  fllmad  at 
diffarant  raduction  ratio*.  Thosa  too  larga  to  ba 
antiraly  includad  in  ona  axposura  ara  fllmad 
baginning  in  tha  uppar  laft  hand  cornar,  laft  to 
right  and  top  to  bottom,  as  many  framas  as 
raquirad.  Tha  following  diagrams  illustrata  tha 
mathod: 


L'axamplaira  film*  fut  raproduit  grica  *  la 
gtn^rosit*  da: 

D.B.  Weldon  Library 
Univeriity  of  Weitern  Ontario 

Las  imagas  suivantas  ont  «t*  raproduitas  avac  la 
plus  grand  soin.  compta  tanu  da  la  condition  at 
da  la  nattat*  da  I'axamplaira  film*,  at  an 
conformit*  avac  laa  conditions  du  contrat  da 
fllmage. 

Laa  axampialras  originaux  dont  la  couvarturs  »n 
paplar  ast  imprimta  sont  fllmte  an  commancant 
par  la  pramiar  plat  at  an  tarminant  soit  par  la 
darnitra  paga  qui  comporta  una  amprainta 
d'Impraasion  ou  d'illustration.  soit  par  la  sacond 
plat,  salon  la  cas.  Tous  las  autras  axamplaires 
originaux  sont  fiimts  an  commandant  par  la 
pramltra  paga  qui  comporta  una  amprainta 
d'imprassion  ou  d'illustration  at  an  tarminant  par 
la  darniira  paga  qui  comporta  una  talia 
amprainta. 

Un  das  symbolas  suivant*  apparaitra  sur  la 
darnlAra  Imaga  da  chaqua  microficha.  salon  la 
cas:  la  symbols  ■^»-  signifia  "A  SUIVRE".  la 
symbols  V  signifia  "FIN". 

Las  cartaa,  planchas,  tabiaaux,  ate.  pauvant  Atre 
filmte  i  daa  taux  da  riduction  difftrants. 
Lorsqua  la  documant  ast  trop  grand  pour  itra 
raproduit  an  un  saul  cllchi.  11  ast  film*  *  partir 
da  I'angia  supiriaur  gaucha.  da  gaucha  *  droita. 
at  da  haut  an  baa,  an  pranant  la  nombra 
d'imagaa  ntcaasaira.  Las  diagrammas  suivants 
illustrant  la  mtthoda. 
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U'  mtliKT. .11-  nils 


I'll.-  nliji'.-  of  ihi-  litili.  lB„,k  i-  1,1  .upiily  -lii.|iiii»  i,f  iKiiaiiy  wilh 
ill  iruli.I  ;iimI  f\|,Iic-ii  .Iir>vii..ii.  ill  |,r,|.ariiii;  |Krin;iiuiii  iiinmii-nf  all 
l.i.'iit  -I'm-Iiir,-  I'liL  ttriur  li.i-  iri.d  t..  niak>-  all  ilu^  iii-irmii..ii,  «,, 
I'nII  an  ■  ai!  Ilial  a  -In.Uiil  v\ill  In-  al.'  i  avi.iil  ilu 
laki-     !i!,     ii  i- -o  ia->  1,1  make  ill  ilii- «,,rk. 

V,  ,A'  ilu'  prim-ipal  iiKlln.Is  arr  tlwu.  which  arc  in  o.mmnii  use 
ill  |>rac!ii-al  platii  lii-inlnKv,  many  ..f  ilu-  iKiaiN  arc  fiilircly  new  ami 
.ri-  Ihi-  ro-ult-  nf  the  writer'-  i  \pirir.u-ni<  ■luriiii;  ilie  past  tVw  years. 
MRTnleclniii|iie  i»  heciniliiit;  I'ver  more  a  ul  ninre  inipnrlaiit  in  Imtany. 
the  ..1,1  ilay.  ,,f  the  Iiaii<l-Ieiis  a>  Ilu  l»itani-t's  siile  opiie:,;  iii-iriinieiii 
are  pine  fore\er,  ami  the  n-e  ,.f  tin  icinp.mn,!  inicr,i>c,.iie  has  be- 
e..ine  general.  \nw  that  ee.iluRy  ha-  taken  it-  pn.per  place  as  one  of 
the  main  ilivi-ions  <ii  hiitany.  a  new  lielil  in  hist,.l,.jrical  research  is 
(pencil  •,;;-.  that  fif  the  inHuencc  ,if  environment  npon  plant  tissue, 
am'  in  this  field  a  knnwIeilKc  of  micr,itechni(iiic  is  essential 

l!csi,les  hiini,'  a  necessary  factor  in  Ixitanical  research,  micro- 
technitpie  is  of  );real  olncaiional  value  as  a  training  in  attention  to 
details.  Without  the  most  scrupulous  attention  to  each  detail  of  the 
Work  success  is  imirassilile,  ami  accuracy,  neatness  ami  perseverance 
are  the  price  ,if  a  perfect  m,)unt. 

\o  directi,ins  are  jjiven  here  on  the  ii-e  of  the  inicrosco|ic,  as  no 
student  will  start  microtcchnifiuc  until  he  has  had  at  least  a  year's 
wrirk  with  this  insirnment, 

.WknowlclRments  are  ilue  to  the  .Spencer  I.cns  Co.  of  DufTalo, 
N'.V.,  tor  kindly  supplying  cuts  for  Figs,  1,  2  ami  .?, 

A.  n,  K, 

Qin  en  s  1  niv,  r-ity, 
Kingston,  Canada, 
Augtist,  1911, 
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l-nni'Mi-.XT. 

.l/,Vn./,M;„-^-Tli..  l:,-,u-dl  .-111,',  l.,,„ih  Slu.kilt.-  Min-Mloinr  i~  -ihumI  to 
all  cl.-i-f^  of  ~«-ii,,iiiTit;.  iIr.  k„it\-  i.  ,,,,v  1,,  -harp.'ii  i :,.  it  in, 
■  Ik-  .•inlomalic  -impi  aiM  I  h.-,v<.  i.minl  it  Ittavv  nin,,-!,  f„r  ilio 
liaviii-t  ti-siic-. 

U,;u-~\  .nil  1,1,1,-jvriTll  ll..,K'  -IinnM  Ir  i,-,,l  ;,i„I  ,|„„|I,1  1„.  |„,|,t 
ll'ioik'cl  with  uatiT  wliilf  ill  iivc. 

Sir, f—Thc  KcL-ii,.li  Automatic  SliMp  takx^  llic  ^iiiall  hl:i,l^-  ,„■  tlu- 
Sli„lvm»-  Mii-n.l.niu,  ;„„1  ,|,;,i-p,r,  i;  ,„,rKr!lv  h.uu  will. in  ' 
I'tii.  of  the  liei'l  1(1  tlu-  lip. 

/•."•,./,;„  «„/;.-Tlie  Xapl,,  I'arairiii  I'.alh  i-  p.nVcK-  -,tisfannry. 
U  ikctricity  i<  ii„,|  for  licaliiiK'  ''i  l>"ar,l  hi-ariiifj  a  .U.  a  IC,  .•„, 
>■■.  a  5  aii<!  a  2  can. lie  power  liull)  should  Ik'  placo.l  uTldcr  the  Irath 
and  an  asIie^Pis  jacket  and  lid  over  tlie  liatli.  If  ffas  i>  n-ed,  the 
halh  -hould  he  provided  with  a  th.Tnio^reKnlalor  an,l  a  iniero- 
hnrner. 

/<"/.//,.■,•— A  halanee  which  will  weij;li  accural,  Iv  to  at  leaM  ccnli^ 
,i;rain>  i-  a  nece'-ily. 

7"tirH/(,W,-— Till,  i,  necc-sary  f.  .r  rinsins,' ,s,'l.vc^riiu--i;elaline  inoiinl,. 

Buriu-rs~.\  llnnsen  Ininicr  with  nihher  tnhin^'  will  he  needed. 

■  Ila.lml  /,„„/.,,■- ()„i,  hinip  of  about  l.^O  cc.  capacitv  shotiW  he  pro- 
vided for  each  two  worker-, 

Stn:,ur  Pislu-s-^FWv  Stcn<Ier  ni,he>  with  accnratelv  fittii.i;  c.wers 
should  he  allowed  for  each  worker,  and  twentv  more  should  he 
available  t.ir  keeping  stains  in  during  the  -essinii. 

.U»;,i/,v— Three  should  he  provided  for  each  worker. 

Cryslailiailio,,  Pislu:<-\n  llle  method-  here  onlline.l  these  are  the 
most  generally  used  pieces  of  Rla-sware,  an.l  lisht  should  be  -il- 
lowed  for  eacli  worker.  The  most  useful  sii-es  are  45  mm  in 
ibameter  by  2.^  mm.  in  height,  and  6B  mm.  in  diameter  hv  40  mm 
in  height. 

Pclric  Phlu:s-l\.Ah  di>h  and  cover  make  excellent  shallow  ,li-hes 
one  of  M  mm.  diameter  and  one  of  100  mm.  diameter  sb.iuld  he 
allowed  for  each  worker. 

n„Lu„„  /?o;,/,-.,_(ine  shoul.l  be  provide.l  for  each  worker. 


Criiiliialfs—Or.t:  of  20  cc.  iwi.  of  IflO  cf.  .-in.!  i,ik'  of  250  or  500  cc. 
shonlil  1)0  available. 

Glass  /'iniHc/j— SuvLTnl  of  (lilTi.Teiit  -izos  -lioiild  ho  in  ilic  Ial>oraion. 

Spccimni  Jars—M  Ica-1  4  jars  witli  tif;litly  filliDg  |;;roiinil  covers  75 
mm.  in  luijjlil  and  -10  mm.  in  iliamcUr.  and  .'  jars  100  nmi.  in 
lu'i.trli;  and  75  mm.  in  dianickr  will  lie  reipiired  for  eelloi.lin 
wrtrk. 

Pmrclam  Dhhes—ihw  of  100  ec.  capacity,  and  one  of  4(X1  cc.  ca|)a- 
cily.  slionld  he  availahle. 

Iron  Slaiiil—\v  iron  -laml  with  rinf;  and  wire  ,L;anze  slmnld  he  pr..- 
viiled. 

/ii//^/,-.v— Ordinary  hollies  will  in  lime  I'Ccnmidale  in  llie  lahoratory  as 
Ihey  areemplied  of  llie  reafrcnls  wliieli  lliey  eonlaine.l.     .Many  of 

lliem  of  various  sizes  will  he  nece--ary      I  ila loppered  hollies 

will  he  needed,  for  aci<l>,  etc.,  ami  f;la,-s-slo|>pered  .iiu>  of  dark 
,l,da-^s  for  some  reasienl-. 

I'lals — Tnhe  \ials  w  iih  c.irk-  for  llie  pre-ervalion  of  material  should 
he  ordered  liy  llie  ^'ro->.  'I'lie  nio-i  n>eflll  -izes  are  15  mm.  in 
diimeler  h>  oO  mm.  in  Iieii,dil.  20  mm.  in  diameur  hv  75  mm.  in 
lieiKlil,  and  25  mm.  in  diameler  hy  100  mm.  in  liei.i;Iil.  Tlir  in- 
lermediaU  -ize  w  ill  he  needed  in  RTeaUr  i|iiaillilie-  ll-an  the  oilier 
two  -i/e-.  It  >IionId  he  ^jH-citied,  in  orderint;  thai  the  eorl>  nin-l 
he  .-.'ood  re>ilienl  om-.  and  not  the  hard  ohjecl^.  fnll.iflarae 
llok>.  and  ahoiil  a~  elTeelive  a-  uoodeii  lilll^-.  which  are  ofleii 
'•nppiied. 

B™/,-,-;-,!— i'.eaker.-  of  ahoni  150  ec.  250  c  and  ,550  ec.  eaiiaeilv 
should  he  provided. 

.SVlrfi-t — The  (|eanlity  of  slides  rei|nired  will  of  conr-e  depuni  n]ioii 
the  mimlKi  of  pia  paralion,  to  he  put  tip  diirini;- the  M-sion. 
Only  (ir-1-class  Au\v^  -lioiild  he  ii-ed.  .\  i^-ood  dide  di.mld  he 
of  clear  white  glass,  free  from  llaw-.  perfectly  Hat.  well  irroniid 
on  Ilic  edfjes  and  well  polished.  Slide-  -Iionkl  he  Vr  x  25  mm. 
The  li.  iV  I..  \',,,  12'I2  is  an  excellent  slide. 

re;vr-/;/,(.w,-.t— (  ),i|y  \,,.  1  eover-fjla.-e-  -ii.iilld  he  used  and  the  hulk 
of  the  supp.ly  should  he  circles  of  12.  15,  KS  anil  1?  mm.  iliamcter. 
The  15  and  18  mm.  are  the  most  n-efiil  size-.  .More  cover- 
frlasses  than  slides  should  he  ordered,  a-  some  will  he  hrokcii  in 
cleaning  and  handlin,:,'. 
S.'j'i/e  Bd.iv.t— The  most  sili>im.lor,\  -hde  hox  lor  jjeneral  use  is  either 
the  Spencir  l.cns  Co.'s  Xo.  1215  or  r.au.-ch  and  l.omb's  \o. 
1034.  hoih  of  which  hold  !':■  slides. 


Labels— Gwm"v,\  labels  will  he  rc.niircd    fur   use  on  vials,  reagent 
bottles,  stemler  dislics  and  sli.Ies.       l-i.r    tlie  lliree  former  nses 
labels  about  35  x  20  mm.  are  f;..ud.  l„il  f„r  lal.ellinj;  -lide-  lliev 
slionlil  lie  exactly  24  mm.  sqnare. 
/'i/'iV/cj— Wlierever  a  pipette  is  mentioned  in  these  i>aKis.  ..ne  willi  a 
rubber  bulb  is  meant.     One  sliould  he  allowed  fur  each  worker 
and  several  kept  on  baml  for  use  in  staining  material  on  llie  slide. 
ainss  K,>ds~\  dozen  or  more  glass  rod-  ,,f  ,i  ,nm.  diameter  and  l.s 
em.  Inng  slionld  be  made  and  their  ent  end-  rc.nnded  bv  healing. 
C„ii,cls-hai,-  /;,».,-/,.-.t-These  will  be  needed  for  varion-  pm-,.,,-,-. 
Fillrr  P,i/^,-r^Th\~  will  be  re(|nircd  for  filtering,  lor  hlmiin^;   l^.  mi. Is 
of  >lides  ;,nd  fnr  absorbing  reagents  from  -lide>.     It  is  best  lo 
order  the  large  -heels  an.l  em  in  pieces  .,f  ihe  re(|nired  -ize- 
rraw—One  -r  two  large  tin  iravs  should  be  provi.led  to  catch  .Irip- 

pings  while  imheddiug  in  paraffin. 
Laygc  nislu-s^-\\.„  i,-nge  enan.el  dislu-  ah.nit  ,^  cm.  deep  will  he  re- 
quired f(,r  the  immersion  in  water  of  paper  ba-kel>  cnlainiiig 
material  imbedded  in  paraffin. 
Jh-ass  IC»r  (7„„,:e-,\  strip  r,f  bra-  wire    gauze.  \m  wire-  lo   ihe 
inch.  /-  em.  wide,  -h.nild  he  nbtained  fr,,in  which  to    make  the 
baskets  described  in  the  chapter  in  'The  Ita-kct  Method."     The 
len.gtb  nf  ihe  strip  will    ,.i  conr-e  depend  npnn  the  nnmlHr    of 
baskets  lo  be  ma.le.     ICacb  basket  requires  a  piece  7  cm.  n  S  .-m 
One  baskei  should  be  allowerl  lo  each  wr.rker  and  a  re-erve  of 
two  or  thicc  kept  on  band.    .\  -trip  of  brass  wire  gauze  .-1)  wires 
to  the  inch,  ahnnt  2  cm,  wide  by  J)  cm.  long,  will  he  re.|uired  in 
making   ihc    washing    apparaln-    de-cribed    in    -nie    I'aratfln 
-Method." 

PtwB/«c/,-,v-Tbese  sliMiild  he  >awed  from  a  piece  ,,i  clear  pine  about 
.--  X  10  cm.  in  cros— eclion.  .'^.niie  -hoidd  be  .ahnnt  ]5  mm,  wi.le 
others  about  X,  em,  wide,  l-rom  the-e  block-  for  Ix.ll,  the 
paraffin  and  cellohlin  melliod-  may  be  conveniently  split, 

TaH'S~.\  packa.ge  of  1  ■ ;,  uz  steel  lack-  will  be  re,|nired  for  piniiin.' 
the  iiapcr  round  the  blocks  in  the  celloidin  method, 

Instn,mc„ts-Mo,t  of  these  will  be  inchl.led  in  the  -indenf-  per-oual 
set.  hut  the  following,  being  used  only  occasionallv.  mav  well 
form  part  of  the  laboratory  eqni|iniint.  .\  ihin  bladcd  n-rin" 
knife  for  triniuiiug  paraffin  blocks,  a  pair  of  tongs  for  bandlin'" 
hot  dishes,  an  old  scalpel  for  using  hot  to  cement  paraffin  blocks 
to  the  wooden  blocks,  a  couple  of  pairs  nf  ,>ld  forceps  at  least 


12  cm.  loii^  for    luatinij  wliilc   cnihLiMiiif^.  and   a  larj^'c  pair  of 

SCi^^or^. 

The  stiulcniV    >ct    should    inchide   the  following:    A  pair  of 
covcr-sla--  turccp>  with  thin,  Hat.  >li-aiifhl  puini-  i  lM<r.  1  ),  for 


haiullinj(  large  sections  ami  cover -}^la-~st's.  a  pair  of  small  lurceps 
with  very  fine  straight  smooth  points  for  drawing  "^mali  sections 
up  on  the  slide  and  f<ir  handling  Algae,  iie ;  a  large  scalpel  with 
a  long  cutting  edge  (  I-'ig.  2)    for  ci.lling  material,  a  -mall  fine 


thin-pointed  scalpel  (  Kig.  3)   for  fine  work  -Mid  handling  paraf- 
fin rihhotis.  and  a  couple  of  nei'dle-  niomUed  in  liandks. 


•« 


[■in.  ,f. 


KKAC.ENTS. 

It  i:^  tibvi(Hi>ly  impo.-T'ihlc  to  ^ivc  the  (iiuiiUiiics  of  rcaf^ciiN  lliat 
will  lie  rt(|iiirt'd  as  il  will  tUpcnd  upon  the  aiiKHiiil  (jf  work  ilonc,  hut 
in  the  followinjj  li>t  those  of  which  conii)arativL'ly  lar^ije  c|uaiitities 
will  be  needed  arc  placed  first. 


'jy/c   Alcohol. 
Absolute  Alcohol. 
Xylol. 
Turpentine. 
Chloroform. 
Sulphuric  Ether. 
Distilled  Water. 
Glycerine. 

I'araffin  (melting  pt.  43°C). 
Scherinji's  Celloidin. 
Canada  I'alsam  (pure  or  dis- 
solved in  chloroform). 
Helatine. 

Ajjar-ai(.'ir  (the  dried  Algal. 
Glacial  Acetic  Acid. 
1  fytlrochloric  Acid. 
\itric  Acid. 
Sulphuric  Acid. 
Chromic  Acid  (crystals). 
Picric  Acid  (crystaN). 
Thymol   (crystals). 
Ferric  Alum. 
Borax. 

Copper  Sulphate. 
Potassium  llydroxide. 
lotline. 


Chlorii  ilidc  t)f  Zinc. 

Phenol, 

Phloniglucin. 

Potas>iuni  llichromatc. 

Mercury. 

r.crrv's  Oil  X'arnish. 


The  following  Cirubler's  Stains — 

(dry  )  : 
l■'uch^in. 
.\cid  I'uchsin. 
Methvl  Blue. 
Methvl  \iolet   5  D. 
Methyl  Green. 
MeihyUne  ISlue. 
Malachite  Green. 
Xachtblau. 
l-'osin. 
Salranin. 
Auraiuia. 
(Grange  G. 
Congo  Red. 
X'csuvin. 
Carniine. 
1  (aematoxvlin. 


COLLECTING  AND  I'RKSERVIXC  AlATF.kiAL, 

\  lals  of  (HfTiTfrn  vizfs  containing  the 
various  fixinj;  sohitions  should  ]k  lakm 
into  thi'  fidd.    .Material  should  always  he- 
i-ut.  lint  pulled  ui)  or  hroki'ii  ofC,  as  this 
ruptures  the  tissues.       The  most  useful 
cnllectinir  tool   is   a   knife  with  a   hlade 
ahotll   \2  cm.  loiiK'  and  ,i  cm.  wide,  with 
Ihe  lack  tiled  into  a  saw  and  tlie  scpiarc 
point  ground  to  a  chisel  edjje.       Such  a 
tool  ma.v  he  made  from  a  hutcher  knife 
In-  any  .i;o.id  mechanic  and  serves  lioth  a.s 
a  trow  ealnd  saw.      It  slioulil  be  carried 
in  a  leather  case.    A  pair  of  Wunt-poiuted 
scissors  should  also  he  carried  for  cutting 
leaves  into  nieces  of  suitable  size  and  one 
blade  of  a   pocket   knife    -hoidd  bo  kept 
'■•ery    ,.|iarp    for    .utting   stems.       Stems 
should  be  cut  squarely  across  with  a  roll- 
ing motion  so  that  the  blade  sinks  gradu- 
ally towards  the  centre  nniil  the  stem  is 
completely  severed. 

-Material   should    be    cut     into  small 
pieces,  the  exact  size  ilcpending  ui)on  the 
permeability     of     the    material.      Stems 
should  be  cut  into  jiieces  about  Li  mm. 
long,  lea\cs  in  pieces  about  6  mm.  widt 
hy    l.i    mm.    lon,g,   and   all   ovaries,   etc.. 
>h.'Uld  have  a  jvortion  of  either  the  top 
or  bottom  or  sides  cut  away.    All  woody 
material  sbonid  be  placed  in  a  solution 
consisting  of  one-half  9.i%  alcohol  and; 
one-half  .glycerine.    This  solution  softens 
H.gnifie<l  tissue  and  the  longer  the  mate- 
rial remains  in  it  the  better  it  will  cut, 
irerbnceous  stems,  leave,-.,  etc,  should 
be  placed  in  the  following  solution  :— 


<D 


Fig.  4, 


Clirniiiii-  ;ii-icl   (  cry-lal- )    1  ^.^1. 

I  ilaci.il  -cdic  acici   \  ^^ 

^^'■•"'''-  98  CO. 

Tl.i,-  .„I,ui„„  lixv-  ll,on„iKl,h-  and  i.  pcTK-ctlv  sati-factorv  for  all 
s..lt  maicnal  cxcpi  micI,  ddicalc  „l,i,ct~  a-  km  prnil.allia.  anthc- 
n.lia  .,f  Mardu'.i.tia.  He,  in  wiiid,  il  n.av  cans,.  |)la-niolvi><  Tor 
Mul,  n.aUTial  <W-  fnllnu  !„;;  weaker  cl,r„„,„-ac.,ic  >nl,nin„  .|,„nl,l 
l)f  nsL'il: 

I'lin.niio  ai'i.l  (  cr\  -ta|.  i -.^  jrr,,,, 

I  ilacial  aoiiic  aciil -  ^.^. 

^\  ■•'"'■ i;<)  cc. 

.\lN)nt  ini  limes  tlic  l,nlk  nf  llicsc  s„|nli,„,,  ,|i,.nl,l  !«•  u-a\  as 
tlxrc  ,s  material  i>.  he  fixed,  .\ratcrial  may  Ik  left  in  these  ehronm- 
.-leeiie  s„Int,nns  nnlil  re.|nircd  for  nsc.  I  have  made  sli.Ies  fn>m  ma- 
lenal  which  has  remaine,!  in  them  for  tliree  vears  and  tnnnd  it  to  l,c 
111  [lerfect  condition. 

.\lKae  slionld  be  collected  in  vials  of  water,  examined  micro- 
sopically  the  same  day.  and  the  collections  which  contain  forms  to 
h>  preserved  transferred  to  the  folNiwini;  sohiti.m  : 

Ihromic  acid  (crystals)  '- Kmi. 

Glacial  acetic  acid  i  „. 

^^■•'""  100  cc! 

where  they  ma}  he  left  until  needed. 

\  ■  Is  containing  material  slionhl  be  labelled  at  once  with  the 
name  the  strncttire  (  stem,  root,  etc.),  the  name  ,il  the  .species  and 
the  da...  In  the  case  of  Algae  or  material  for  ecological  slides  the 
locality  and  habitat  should  also  be  recordeil  on  the  label 


.MICKix.  III'.MICM.   riCSTS. 

fu. ,.    I,  .|,„„i,l  l„  ,crl„„„.,|,  ,.,    ,,,i„„  ,,,,,,„,  „„  ,,  ,,.,,^,   „,^, 
ap|.l..-.i.  a  o.y.r-,.|„,  ph,...!  „v.r  i,  a,,,:  «.,„i„c.,I  „„,„r  th.  nin-.- 
■"•cop...      While  niakiMj;  ii.icn.clKmu-;,!   ii-i.   ever   ih,.  ,i-,.v    ,f  ,1,. 
niKT„so,|K.  will,  a  -|„,,  „f  J.,,.,.    T,^,„  f„,  „„,  '; 

slminilsnfpb,,,.  .•„■,.  „ivn,  Ik  l„w.  ' 

£■,■//„/»,;,(  |,i,„.,,i,„li,K.  ,„•  ziMc  turn.  n-II,,!,,-,  vidi-i,    Tl,i-  rc-;,L'nil 

"'^'>  '"■  '"•^■''••"■'■'l  l'>  'li- vi„K  cl,l„r.,i,„|i,L.  „f  .i„,  i„  10',    |.,„ 

'linn  ,1.  ,w„  w.i«l„  ,„■  „,.,I.r  u„,l  a,iui„jr  ,„ffi>-in„  „ulallic  indiiu- 
li>  ,i;ivc  iIk-  Miliiiio.i  a  .lark  lirduii  a,lnv. 
!..!P:ifi.:l  77.,^,,.- Apply  a  ,at„ra,nl  a,,,,.,,,,.  .„|„.,„„  „f  p,,,,„„. 
gh.cM  fnll„«c,l  l,v  a  ,Ir„p  „f  c.uaUra.Hl  hv.lrochloric  aci.l 
\fter  a  f.w  „„„„<.,  ,h.  |i.„i,i„l  ,,-.„.  lHr„„u.:  pi„k  a.vl  finallv 
rii-e-piirplc. 

.V/„r./,-.\,l,l  a  clih,,..  a,:,u |„,:.,„  ,.f  „„,„„,  ,,,.,„  ,„^„^  ,,^,^,,,, 

^Tn7?H  '"  ^"''''>":^  "^''"^'^  ""'"'i""  an.I  lu.a.i„gsj™tlv.  wIkm 
■'m  ni  ,1  -usarsKue  a  ml,lish-br,mn  coloration.  Itai„c\  .o- 
luti..ii  IS  n-adc  up  a>  follows: 

■Joijpcr  sulphate j  jj^,,,, 

I'olassiuni  hydroxide  (,  j,n„^ 

(ilycerino t^   ■• 

"'""'I''''  "--'ter  [[]    ,„o  ce' 

A-^/WA  A,,p,y  MillonV  reaf;n,t  an.I  uar.n  .entiv,  when  pn.tei.U 
urn  hr,ek-re<i.  Tins  reagent  is  prepared  by  .li'ssolvins  e  ,  f 
mcrenry  u,  '>  ee.  of  eoucentra.e.l  nitric  aci.l  an.I  a,l.lin/lO  cc!  of 

Fa,s  „,./  0,7.s._I.cave  tnaterial  iu  aleannin  solution  for  .ix  hours 
"ben  ats  an.l  oils  will  ,,e  re.l.  This  solution  ,nav  he  pr  e.i 
:■  ntaktn,-  a  saturated  solution  of  aleannin  in  almoin,  alcohol 
...Id,,,,  an  er,ual  vohnne  of  water.  A.  aleannin  al.so  eol.,rs 
.a  n,  ,,s  an,  res,ns  re.l.  ,he  tannins,  if  their  presence  he  suspect- 
ed, should  he  extrae.e.l  hy  hoilin,  in  water.  a„.l  the  tsfr 
restns  shonl.l  he  n,ade  if  there  is  anv  l,kelil„„,l  of  „,e^r  ,.  c. 
rcnce.  <«c,,r 


■'■Ill,,; 


■■il    /u.tKc^T, 


I  rial    will,    .,    cniunuiiikd    ,-,.iiu.,i I„„ 

'"''■■""■-■-  '-"ivv  -irlinii,  for  ,•,  wick 


if 


ck  in 


a  oiikL'nlr.-ili.l  aiimoii,  >,,lv,- 


^ -'•'"■-<•-'- ■-..i-.'^i..:  win, ;:;:;:,:::;r: 

'■ "--"-:!;:.  t:;:;,;;:.t.;;:t:;.r';;r'''- 


STAIMXG, 

Thi.  „|,ji'cl  ,,f  ^tairiiiiK  i^  tn  iliffcronliati-  „m-  liss,u.  f      ,  ,„,. 

oiiKT, ,-,.  ,K„ifi,.,:  ,i,,„,  fr,„„  „.,|„,„^,.  „^  ^^^.  ^.,^._^^^_^^  ^^j  ^^^^  '^11 

from  another.  .■,^  ll„.  ,„,cl™s  from  ,1,.  cylopl.i.m.    Or  -nmetimc  a 
MtiRle  stam  .s  i.sol  i„  r.n.lcr  ccM-wall.  more  clearly  vi.ihle 

In  or,ler  to  stain  efTectively  ,  ,  must  not  onlv  know  wl,,„  -tain, 
color  crtnn,  f.-nsr  or  eertair  .mcnts.  ln,t  must  also  know  „hat 
feature  of  the  nrcparation  is  i„  Ik-  brought  „ut  nmst  clearly  Thus 
mm„,e  stems  ,■  ,s  ,lesire,l  to  .litTerentia.e  li^nitie.l  tissue  from  pare- 
hy.  ia,  ,n  see,!-  ,.,  entphasi.e  the  aleurnne  ,r„ins.  an,l  so  „n.  When 
in  the  case  of  some  structures  consistinR  of  hut  ,me  kir„l  nf  tissue 
only  a  single  t.ssue  is  necessary,  cong,,  re<l.  eosin  „r  methyl  green  will 
he  founil  to  be  sai«  factory,  ' 

The  great  maioriiy  of  structures  rec|uire  ,loul,le-stai„ing.  <vl,e„ 
.he  secon..  statu  ,s  ,erme,l  the  co„.„er-stain.  an,l  i,  is  intportant  to 
r.w„,l,er  that  the  following  .ai„  lig,  ifid  tissue  :-fuchs!n.  me  by 

^ta^ain  .,U„ose  are:  utethy,  blue,  congo  re,l,  eo.„,  yesuyin.  and 

'u.  to'er'""'"^'  '•"■"  ";''.''"  '"'  ''""'''-^•••'"""K  it  is  of  cour-e  in,p„r,. 
.  "1  to  choose  stams  wh.ch  contrast  well.  In  .litTerentiating  lig,  ified 
..sstte^Hl  cellulose,  the    following  are   particularly   g,»„l^S 

^^^^  J.,chsin  .,,,1  methyl  bine,  stains  lignifie.l  tissue  rnl  an.i  cellulo-e 

oran^:;^;:'  ^■'■"  '■'"'  '""'•■  "■'■-"«-'-'  '--  violet  an,,  cellulose 

Methyl  yiole,  and  eo.i„_lig„ifi,„  tissue  yiole,  and  cellulose  re,l 

^^_^^^    \uran.,a  an.l  n.ethyl  blue-lignified  tissue  orange  an,l  cellulose 

pur,.^"'"""'  "'"'  '■'•"""■"-> ""-IW>ifi"i  li-..e  red  and  cellulose 
,„„,f  "■•■'  ""''^'  "'"'  -suyin-hgnified  tissue  yiole,  and  cellulose 
^^^    Malachite  green  and  eosin-hgniticd  t.ssue  green  and  cellulose 


—11  — 

Ik  un  1,1,1  ,,,.,„„„^,  f„r  ,,  ,,,,r,i„,|ar  ,,r,ui,ir.  >un  ..„lv  1,..  ■„ 
"■rlanu.,!  hy  lryi„K  „„.  cn,„I,i„,.,li„„  ufwr  ,■„., ,llur. 

All  the.  ,tain.  ,m-„ii,„K.l  ,-,l,„v...  will,  ,1,.  .xopiim,  „f  l,:u„,-> 

nr^o^rtrr''""'^"'""'^'-'-^ n,.  „„.,':';;; 

Tl,..rv  arv  ,„a,n  f,,r,n,,lac  f„r  making  ,„,  ha.  nau.xvli,,.  ,.f  „  h,,-,, 
!K.h,„„  |..rl,cl, ,  ,s  ,,r.f.ral,lc  f„r  cdl„l„.,..    |,  i,  ,,„.|/^,  ,„„,„ 

Di^iillu,!  water  ;„  i,^, 

\l>-nllll.'  alclicl ^Occ 

"''^'■^'■'"^ '.'  50  co' 

'■iacia!  acetic  ai-iil  5  ^^ 

l^""™""'>""  '^^'l  Rmv 

Icrric  alum  in  exec.-,. 

Keep  i„  ,-,  ,lark  place  n-uil  the  eoI„r  |,ecn,ne>  a  ,!«.p  „,|         .„ 
s.a,n,„»;„nck.,   a,„I    rilanie,.,,,,.  Alfiae  „i,|,    hae,„al„.^  i„   r 
h.tK,„s  ,l,„„|,|  |„.  „„,._„  .,.;  3,„,.,„,^    ^,„„. ,,,  ^,.  ^^,^^.^.  ^^^^;_^ 

^.  ./.  a<|ue.„„  s„  .,„,,„  of  hacatoxyli,,.       |.-„r  the  methcl  ,      „,i„, 
tins  stain  see  ni„ler  ■•The  (Jlycerinc-Kelatine  .\fetho,l  "  *" 

follow,:  A  ake  a  4';  M,h„i„n  „f  l„,ra.s  in  water.  a,M  3',  ■  .  -J,'  ' 
an,l  then  ad.l  t.,  thi,  soInti.,„  an  c,,ual  v„h,n,e  „f  ;o%  al.  T 

low  tn  stand  4K  l,..„r-  and  filter.  Dih,,.  ,.ne  part  of  ,!,  ,„h„i,, 
wttl.  -'00  part,  ot  water  an,l  allow  section,  to  stain  for  r,  t.  .  >  , 
The  prolon«e,l  aet.on  of  the  stain  thn  .lilntcl  Rives  a  far  hette  f 
.crent,at,on  than  a  shorter  staining  in  the  concentrated  solntlon 

.\s  to  the  tnnc  required  for  stainhtR.  „o  e.xact  rules  can  be  t^e,, 
^,t  ..,es  w„h  the  ditrcrent  stains  a,„l  with  the  tissue  to  he  stai  ! 
I...  the  followutK  <Iata  for  the  most  usef.d  stains  mav  at  leas,  fur- 
rtsh  a  has.s  upon  which  to  work:  Fuchsin,  .s  ntins,  Tnteth v  vio 
Tnethyl  h.ue  Congo  red.  aci,l  iuchsin.  aurantia  and  eosin,  10  ,  in, ' 
safrann,  and  malachite  green.  1,.  „,in,. ,-  and  haemato.vli  .  ^7  0 
mins.  to  several  hours. 

V  hi  .1'"  ''""'*?'="""'«  .""^  •^''«i""«  '^liould  firs,  l,e  placed  in  the  ,tain 
>.lncl,  colors  the  hgnthcd  tissue,  wa,hed  in  water  until  no  more 
statu  comes  on.  and  then  in  95r;  alcohol  until  the  stain  is  v  rv  7aim 

,ght  ,n  the   I  gn.fied   pon.ous    the    sections   must  he  resiained  an.! 
washed  as  before.    Xe.vt  place  the  sectoins  in  the  co.„„er-ta  „  an 
cxamtne  a  secon  after  washing  in  water,  from  time  .0  time,  in  order 


In  -cf  wluii  •'liiiniiiK  Im-  pp'iti mkI  far  iii(Hij;li,  Tlu  -liuii  ^lioiiM 
Ik*  a  little  (!'.'cpii  ilinn  ilic  otlur  «U>irtiI  in  tlu-  fini'.lurl  iii.tnnt.  Wlioii 
tlii-*  point  i-i  rt-at'liid.  \va»li  tlu-  Mriinii.  in  wati-r  inuil  no  nu-rr  >taiii 
Ci'MU-'s  (iin  anti  then  in  ''5';  jilinlii.l  miiil  ili'  -Utm  n<t  Inn^tr  i-.-nu". 
(iff  in  c!ou(l>. 

riu'  alMivc  pmci'ilurf  app!ii-  to  all  >tain-i  fxct-pl  fnol'^in.  which 
ritniiro  the  ust  of  a  •ainratc!  a(|iK*iui^  -ohition  of  picric  aii-1  to  ex- 
tract the  -^tani  from  thf  celhilo-i.  The  >cction''  should  he  wa^h^■(l  in 
watiT  after  removal  from  tht-  fncli-in,  then  in  **y'  alcohol  then  in 
the  picric  acid  nnlil  tlu-  li(^'nirit<!  ti>>ue  W  hrowniHli,  then  \v:i-hed  well 
in  water  ami  then  in  *>5'';  alcohol, 

The  cletaiU  of  >taiiiini;  -eeiidn^  of  varinns  •-trniinre-  are  ^ivrn 
undtr  the  dififtrent  metho-!- 


I  i.i:,\\i\(;  ii|-  sMi>i:s  wn  ((i\  |-.i<  (;i.\ssi;s,  inc. 

Ilil'on-  «iiii.,iim«  .MIX  iiia'iri.il,  li.i',  .,ii  Ii.iii.l  ;i  -iippU  ,,f  ,li;iM 
■li.U-  aii.l  o.vir-Kl.T-v-.  Sli.li-  iiiaj  l«  cl.aiu'.l  liy  placinK  ih.in  in 
"5';  alciili.il  in  a  .i.'iuI.t  ili-li  and  wipin),'  ilry  wiih  a  low,-]  frif  fr.mi 
II.  l'iivir-Kla--t-  -lioul.l  lu'  jilaCLil  in  a  niiniil  fnll  c.f  '>••'/,  ali-nllol 
and  (Irii'd  wiih  a  piivf  .if  i-li«-c-cl..iii.  'I'lu-  aliovc  nu'ihod  will  clean 
ni.i-i  n.-w  sli.li^  and  covtr-qla-M-.  Iml  if  llu'>  -lill  I.«)k  -.nitary  llicy 
-lionid  Ik  plaiid  for  IJ  li.mr-  i,r  mure'  in  ilic  f.iil.nv  inx  ^olnliim  ; 

l'nta>«inin  liii'Iircmiatc  10  (jrini. 

Snlplnirlc  acid   ?l)  cc. 

W'-i'iT  50  cc. 

Tlicy  -.lliiidd  llicn  lie  vva~lud  well  in  water,  ihcn  in  '(?' 
dried. 

WIrt.  wa-lling,  rcj.cl  all  chipped  .ir  -eralclud    'ide 
are  nn.  pvrfcclly  Hat. 


a'colidl.  and 
and  any  that 


Old  ^lidcs  with  nionnl-  un  iliein  may  lie  cleaned  liy  -oaking  in 
V.  ater  to  reinovi  the  lalieN.  allowinj;  them  to  dry  and  >oaking  in  Inr- 
puiline  for  a  <!ay  or  lu.i:  then  reiniivinK  the  c<iver-Kla-,scs,  placing 
the  latter  in  O.i^^  alcohol,  wiping  the  ^lide~  with  a  towel,  placing  llieni 
in  *>?^/t  alcol'.o]  and  wiping  them  dr^-. 

rr,-f-aralioii  of  Balsam.  The  pnre  Canada  haNani  should  he  dis- 
Milved  in  chloioform  until  it  is  of  such  consistency  as  to  I'rop  freely 
Irom  the  rod.  hut  not  thin  enough  to  run  over  the  slide  when  placed 
niKin  it.  If  too  thick  it  is  hard  to  work  with  and  dries  slowly ;  if  too 
thin  air-liuhbles  will  ap|iear  under  the  cover-glass  as  it  dries.  The 
balsam  bottle  should  always  be  kept  perfectly  clean,  particular  atten- 
tion being  paid  to  the  neck  ami  the  in-idc  of  the  cover,  as  otherwise 
the  cover  will  bt  cemented  on.  The  cleaning  shonlil  be  <lone  with  a 
ckilh  wet  with  ttirpentinc. 
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THE  BASKKT  METHOD. 

will  h?.''  """,'""'  ''  '°"' '"'  °"  "■"°''^'  '"=""'="  "'"'^h  ^vLcn  sectioned 
V.    ha^e  „o  loose  parts.    I,  „,ay  also  be  used  on  tnany  of  the  fir^ 
Herbaceous  stems  and  r<x>ts  but  does  not  usually  give  as  goo.l  res" 
w,th  these  as  the  celloidin  or  paraffin  methods  ^ 

-auzJ'im'"  """"'■','  '°''  ""^  "'"'°''  '^  ■■*  ''^■^''"  '"="'^'  "f  I'"-  wire 
gauze    100  w,res  to  the  tneh.    TIte  gauze  should  be  cut  into  pteces  7 

cm.  by  8  cm.    A  cardl>oard  model  shouUt   be  ma.le  exactly  , he  s' 

hown  ,n  F.g,  ,.    The  n.odel  should  be  laid  on  the  piece  of  ga  te      d 

|he  ™,,,„e  cirawn  in  pencil.     The  other  lines  shol  thenr:™; 
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Fig-  5. 

bottom  of,",'"'  '''T':'  '"  'i"  "°"^  ""=  ''^='^>-  ''"^'''  "'^-  '""=''-  «'  ""= 
bottom  of  the  n,odel  not  being  cut  out  as  they  are  merely  to  give 

flaps  F  should  then  be  folded  up  along  the  dotted  line  to  for.n  a  rill  t 

gle  w,  h  the    ap  B.  and  -he  flap  C.  tcgether   with  the  flaps  E  fold 
"1.  at  rtgh,  angles  with  B.    Xext  the  flaps  lettered  D  should  be  fold 


nnp.  ,,„I  cl,„d„„s  ,hc,„.      I.-inally,   ,1,.  ,„„  .;  ,„„,  „f  c  .|,o„,.     J 

r^:rr:™"'™'^ '-''---••■-■---'-" - 

The  next  rec|„is„e  is  ,„   have    ,he  ,„icr.,„„r,e  knife  vcv  -harp 

nmh\     >  r  '  '"     T"  "  "'"''  '•  "'"  ™'  »  '>"-  1-M  I'Clueen  ,he' 
,    ™b  a,.  Ifinser  an,l  en,  i,  clean  wi.hou,  any  l.en.lin.  over  „      .  J 

^K=Xt:e,;^ih::v;:i:r^^^ 

niatena!  fin,„e  i„  jhe  „ne,,„o,„e  elan,p  .„  ,ha.  alJm  .  c:^   p^^ 
frV^  clamp.    Rnn  .he  wheel  of  the  „,iero,onH.  ,low,  "„   1, 
op  of  he  objec.  k  j„„  helo.v  ,hc  level  of  ,he  k„ife,  bring  ,1    !„ 
forward  nm,    ,.   j„s,   ,„„ehes   the   knife,  then    feed  it  "f,    hot' 
mtcron,  (3  o    ,l,e  small  ntarkings  on  the  wheel  •,  and  da     ,    "     i 
Hcross    he  object  with  a  rapi,l  steady  stroke.    Contintte  ,0     n-d  t 
ma  er,al  up  by  turning  the  wheel  with  the  forefinger  of   he  ,e      n    , 
and  cut  sections  as  thin  as  possible  without  tearint     If  '  1,       , 
not  riif  .V/.11    .,.    .1     1     r  """oui  uannp:.    It  materia  loes 

not  cut  wel  ,  try  the  knife  at  various  angles.      lie  careful  tha,  the 

■■•I  0.,.  a.coho,.     Several  more  sections  -hould  be  -elected  Uum  wiU 
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l)f  rt.'i|iiirf<!  fc^r  monminj;  -i'  that  llic  hc-t  iii;iy  :i.t;aiii  \k-  sclcctod 
aflcr  -lainint;.  Tlu'  lia-kcl  will  accomtimdatr  ami  -itaiii  lurfcclly  100 
-cctiniT  iS  timi.  ill  tliaiiK'tcr  and  more  of  smaller  size. 

I  \:wj  iIk  lia-kci  on  ilic  rim  nf  a  -Ii'ikIlt  dish  containing  the  first 
-tain  and  -ir  that  tlic  -lain  readier  marly  to  the  top  of  the  ba-ket  but 
not  qnite  flii>li  widi  the  top.  During'  staining  shake  the  basket  gently 
at  fre(|uent  intervals  so  as  to  shift  sections  which  may  he  lying  in 
Uu)  cIo--e  contact.  When  -taining  i-  conijileted  wa-h  the  basket  and 
eniueni-  in  waUT  until  n-*  nmre  stain  cnmc-  lail,  then  in  '^^'i  alcohol 
in  a  -mull  di-h  until  the  -lain  is  very  light  in,  or  entirely  removed 
from,  the  tissues  to  be  stained  by  the  connter--;taiu.  If  it  washes  out 
evenly  troni  all  tissues,  rejdace  in  the  «tain  and  the  wash  as  before. 
.\''iW  transfer  to  the  counier-st'tin  and  -!iake  at  frequent  intervals. 
While  countcr-taining  jn'ck  o  a  section  from  time  to  time,  wash  it 
in  water,  then  in  9.V,;  alcohol  and  examine  it  under  the  microscope  to 
see  when  staininf'  has  proceeded  far  cnongh.  When  the  sections  arc 
s-iti-^factorily  s'  L-d  wash  in  water  until  no  more  stain  comes  out, 
and  then  in  95';?  alcohol  until  the  stain  no  longer  comes  ofif  in  clouds. 

Tiie  above  method  of  staining  applies  to  all  stains  except  fuchsin. 
which  ditYers  in  requiring  the  use  of  a  saluralctl  a(]ucous  solution  of 
picric  acid  after  the  washing  in  9.^%  alcohol  to  extract  the  fuchsin 
from  the  cellulose.  Sections  should  remain  in  picric  acid  until  the 
Signified  tissue  ir>  brownish.  Then  wash  well  in  water  and  then  hi 
^>5'^'f  alcohol.  If  sections  are  too  deeply  stained,  leave  them  for  some 
time  in  '^r^'r  alcohol,  which  will  extract  the  stain. 

Wlitn  the  sections  are  perfectly  stained,  blot  the  bottom  of  the 
l?-ktt  f  n  a  j)ad  of  filter-paper  and  transfer  to  a  small  dish  half-full 
oi  absolnie  alcohol.  Leave  the  basket  in  the  absolute  alcohol  for  a 
few  minutes  to  dehydrate,  then  ])ick  tlie  sections  out  of  the  basket  one 
at  a  time  with  the  forceps  and  place  them  in  a  small  dish  one-third 
full  of  xylol.  Tf  the  xylol  turns  "milky"  it  shows  that  the  sections 
were  not  perfectly  dehydrated  and  they  ^^hould'  be  placed  in  fresh 
r.bsolute  alcohol.  Tf.  however,  the  xylo'  only  becomes  slightly  cloudy, 
the  sections  should  be  left  in  it  as  it  will  clear  up  in  a  few  minutes. 

A-  soon  as  the  sections  are  perfectly  clear,  pick  one  out  with  the 
forceps,  place  it  in  the  centre  of  a  clean  slide,  and  carefully  place 
from  one  to  three  drops  of  balsam  upon  it.  The  amount  of  balsam 
required  varies  w'th  the  size  of  the  cover-glass,  with  the  consistency 
of  the  balsam  and  with  the  thickness  of  the  section.  Next  take  up  a 
clean  cover-glcss  with  the  forceps,  place  the  side  of  the  cover-glass 
furthest  from  the  forceps   in  contact  with  the  slide  and  gently  lower 
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it  iipii!!  i!ic  M'ctioii.  iMioii-^Hi  l];i!~ani  -lumM  hv  u^cil  In  nm  frt'i-ly  in 
'lu  cdjio  of  tlic  i-ovLT-^Ia--  luii  iini  liivoinl.  If  tlu'  l)aK;im  ha*  liard- 
cncd  a  little  and  does  not  rini  <|uito  lr>  tin-  nlj^i-  nf  the  covtT-j^la-s, 
heat  the  slide  gently  over  an  alcohol  llaiiie.  If  the  inver-,i;la>>  is 
!o\verc('  as  descrihed  aliow  im  air-hnhhle^  -hould  he  itielmled.  hut 
-liould  Jiny  be  present  heat  the  slide  iust  inider  the  hiihhles  iintii  they 
expand,  and  press  very  gently  on  the  cover-ghiss  mitil  they  are  ex- 
(lellcd  a*  the  edge.  If  sections  are  large  hut  one  should  he  placed  on 
a  slid^.  if  sniaM  three  or  more  shoidd  he  momited  on  each  slide.  When 
.imunting  small  -cclions  he  careful  to  keej)  thcin  fniin  running  tn  the 
edge  of  the  co\cr-glass.  which  they  ii-iudly  have  a  lendcncv  lo  i\i\ 
Tit  avoid  tliis  let  the  halsam  harden  tmtil  the  surface  liegius  in  Inok 
a  little  wrinkkd,  then  warm  the  Cf)ver-gla:-s  in  the  alcohnl  tlame  hv 
passing  it  rapid!}'  through  the  tlame  three  nr  Umr  tinu's  an<l  lower  it 
upon  the  sections.  Proceed  as  descrilx-d  alxivc  mitil  a  few  nn.re 
-ection;  than  rcrinired  are  mounted  so  that  after  ihc  mounts  are  drv 
!he  hcs;  may  ht  selected.  Then  lahel  one  of  the  slides  with  a  lein- 
porary  lahel  hearing  the  name  of  the  structure  and  the  name  of  the 
species,  and  place  tho  slides  in  a  slide-l)ox  standing  on  end  so  that  the 
sliiles  will  remain  horizontal,  anl  leave  them  thus  for  48  hours  nr 
longer.  When  the  slides  are  dry.  that  is.  when  the  cover-glass  does 
not  move  on  a  slight  lateral  pressure,  label  them  on  the  left  hand  side 
with  neatly  written  labels  bearing  the  data  on  the  vial  from  which  the 
material  was  taken  and  your  initials.  Always  he  careful  that  every- 
thing about  a  slide  is  true  an<l  neat,  that  the  section  and  cover-glass 
are  in  the  centre  of  the  slide,  that  the  bal>am  docs  not  extend  beyond 
the  cover-glass,  that  the  lahel  is  neatly  wriilen,  the  w<m''1-  on  it  evenly 
spaced,  and  that  it  is  placed  squarely  on  the  end.  .Attention  tu  these 
details  will  no;  turn  a  poor  preparation  int<i  a  good  one  but  they  will 
erihance  the  v;dne  of  a  good  one. 


TMK  l'AkAl-|.|\  .XiHTlloi) 

Tl,c  parnft,,  mdlK,,!  sl,o„l,l  I,,  „.„!  „„  all  .,f,  ,„a„r,al  wl,icl, 
v.'lil.av.„ol,,„s.  pans  „Iu.„  s.ctK,„e,l,  as  leave-,  or  hcrbac.,,,,. 
M.ms,  an<l  „„  all  M,f,  material  of  which  very  Ihin  seeiinns  (less  than 
0  „m-ro„s  I  are  ,lesire.l.  I,  sho„l,l  also  he  used  when  serial  sections 
( iha  ,s  when  many  sections  are  to  he  monnie.l  o„  a  slide  in  the  order 
■■"  "_l>..Ii  they  u  ere  cut )  are  rec|nired.  This  method  should  never  he 
used  on  woody  material  as  it  renders  it  as  har.l  as  Ixme. 

.U  this  ,uetho,l,  is  a  long  one.  several  pieces  of  ditieretu  material 
■l"'.il'    l.e  put  through  at  the  sante  time  au<l  it  is  consequentiv  niost 
-mportaut  to  keep  each  piece  of   material    i.k-ntifie.l  all  throuri,  the 
process.     Iherefore  ,™ke  a  list  of  the  material  and  if  all  the  tnate- 
r.al  ,s  taken  fro,,,  the  vial,  n,ake  a  ske-ch  of  a  typical  piece  of  each 
'.rucure.       ,  aP  the  material  is  not  used,  keep  the  vial  a.  hand  for 
reference.     It  pteces  of  dilTerenl  nialerial  resemble  one  another  verv 
Hrcatl>'  la.-  for  instance  two  pieces  cut  from  leaves  of  two  .litTeren't 
speces  of  (,™,„/,„.„c)  they  should  K-  kept   separate  throughout  the 
_P  occss.    Three  or  more  pieces    of  each   structure   should  be  taken 
Phe  n.atertal  should  be  washed  in  runnin,,?  water  for  12  hours  or  more 
.1  a  wa.sh,ng  apparatus  mad.  I„  ,l,c  following  way :  -Fi,  several  wide- 
■  nouthed  iK,  ties   al„,ut    8  en,,    in    heigh,    with   ,louble-bored  rubber 
corks.     Lend  glass  tubing,  which  fits  the  holes  in  the  corks  tightlv  in 
such  a  way  as  ,r  make  a  gentle  curve  through  a  right  angle.    Cut'mu. 
ptoce  o    tubtng  for  each  bottle  abou,  10  cm.  from  the  elbow  on  one 
-Kle  and  .  „„.  on  the  other.    Cut  another  piece  of  tubing  about  .s  cm 
romtheelbow  on   each   side.      T^un   one   end   of   the  shorter  piece 
throng,,  the  cork,  allowing  it  to  project  about  l.s  „,„,.  :,el„w  the  cork 
and  wuh  fine  -opper  wire  bind  a  piece  of  brass  wire  gauze.  .sQ  w,re' 
."the  , neb.  over  the  end  of  the  tube.   Insert  the  long  end  of  the  other 
n.be  through  the  second  hole  in  the  cork  and  push  i,  down  until  the 
end  ,s  w,thm  ..  mm.  of  the  bottom  of  the  bottle.      \ow  job,  up  the 
iH.l.Ies  ,„  series  will,  rubber  tubing  r.nd  attach  to  a  tap  with  rubber 
mbing  ,n  .-uch  r,  way  that  the  water  will  flow  in  at  the  long  glass  „ihe 
and  ou,  a,  the  tube  covered  with  wire  gauze.    .Nttach  a  rubber  tube  to 

:;;:,;;  sirr:;;:;::. "~""' '--' ^•"■- ^ 

coiio^;;;T^:r  tTr^-'-Jti"'  ""■  '■^"™-«^-"-  ^f  a. 


'jy,i   alcohol  anil  in  this  case  <jy/,    i'        ,i  may  he  Ircatcil  a>  100% 
an<l  the  percentages  niai'.c  up  accoi        ,.>. 

After  washing,  the  material  should  he  placeil  in  a  covered  <Iish 
and  treated  sncce-sively  with  l.s^;  .35',;  .50'^;  .70^;  .8,^';  and  'I'y:  alco- 
hol, r.ach  gr.ide  shonlil  he  allowed  to  act  Uir  >ix  hours  or  lor  a 
:ons;er  period  if  it  is  more  convenient.  The  alcohols  after  use  should 
he  liourerl  hack  into  their  l«)tlle>.  In  ehanjjins;  the  alcohols  it  is  hest 
•o  strain  the  alcohol  off  lhron},di  a  piece  of  hrass  v.  ire  gauze  M  wires 
'()  the  inch,  so  that  the  material  may  not  he  handled  more  tl'an  is 
necessary.  Then  the  material  should  he  placed  in  absolute  a  ..hoi 
for  12  hours  oi  longer.  The  ahsolute  alcohol  should  not  lie  nni  ,ack 
in  the  Ixittlc  but  shonlil  he  kept  for  slide-washing,  etc. 

Xext  treat  the  material  for  si.x  hours  or  longer  with  the  fol- 
lowing solutions : — 

75'/,  ahsolute  alcohol.  2.^';   xvlol. 
.^0',;   ahsolute  alcohol.  .sC;    .\y|,,|. 
25'}',  absolute  alcoh.il.  75'/,  .xylol. 
Then  place  tlij  material  in  i)urc  xylol  for  six  h.Hirs  or  longer,      Ity 
ibis  tiir.c  the  material  should  be  translucent. 

The  object  of  treating  with  the  .graded  alcohols  is  to  thoroughly 
dehydrate  the  material,  and  the  material  is  transferreil  to  xylol  he'- 
cause  this  reagent  is  on  the  one  hand  miscible  with  alcohol  and  on 
the  other  hand  is  a  solvent  of  |)arafifin. 

Piacc  the  dish  on  the  paraffin  bath  anil  add  a  large  piece  of 
paraffin  (melting  point  45°C.)  to  the  xylol.  The  piece  of  paraffin 
should  be  about  twice  the  bulk  of  the  xylol  present.  The  object  of 
adding  the  paraffin  in  a  lump  is  that  it  may  dis-olve  >linvly  and  so 
hiing  the  material  gradually  into  a  more  and  more  concentrated  solu- 
tion of  paraffin.  When  the  paraffin  has  dissolved  take  the  dish  ott 
the  bath  anil  see  if  at  room  lemperature  the  mixture  begins  i,,  -olidi- 
fy.  If  it  docs  not.  add  another  linnp  of  paraffin  and  re|.lace  on  the 
water  hath.  If  it  does  lend  to  solidify  replace  it  on  the  hath,  and 
transfer  the  material  with  warmed  forceps  to  the  viaN  on  the 
bath  which  should  be  half  full  of  melted  paraffin  I  m.p.  -I.^'C.I.  .\t 
the  end  of  an  hour  change  the  paraffin  in  the  viaU  s.>  as  In  get  rid  of 
any  xylol  which  may  have  been  carried  over,  \ow  the  material 
should  be  left  on  the  bath  for  about  .5  hours.  This  p.irt  of  the  pro 
cess  is  termed  infiltration  and  the  lime  rei|uircd  will  vary  with  the 
ease  with  which  the  material  may  be  peiielarleil.  Most  material  will, 
however,  be  iierfectly  infiltrated  in  rt  hours.  During  infiltration  the 
temperature  of  the  jiaraftin  bath  must  be  kept  not  more    than   four 
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<I.L'r, 


•il"'vc-  llu'  Midii,,;;  |,„i,„  ,,|  il,,.  ,,,-,r;,ffi„  ,,r  tlic  MialcTial  will  1„. 

''  iMrtiiifly  Ijriltlf  aiiil  ruiiieil. 

'riH-  t.,n|«rnlnr..  of  ,1,.  hath  i.  far  n,„rc  casilv  k,,,!  ,-„„„ant  if 
■.  .Mcke.  an.l  tisl.t-fi.tinR  li,I  „f  heavy  <Ikt,  a~l,c>.,K  are  |,Iace,I  „„  ,he 
I'-lii  in  ■^uch  a  way  a.  lo  leave  a  ,Iea,l-air  .,,aee  heiween  tl,e  hall,  -<d 
■^  '<■  a.-hi-Lis.  \\  „h  this  o.veriiis  „n  tlie  halh  eleolrieilv  mav  he  u.e.i 
I'-r  ,ea;u.;r.  I.v  havhig  a  l..ar,l  hearing  a  .V.  a  If.,  an  X.  a  5  aivl  a  ' 
camlle-r„wer  h„Ih  ,„„ler  ,h.  halh.  Thi.  .Ine-  awav  with  Ihe  .lanRer 
or  fire,  winch  ,.  ever  pre~e,„  ,vl,e„  -;»-  i-  „-e,l,  n,.',natler  how  eare- 
fully  ,t  ,.  K„ar,lc,l  aRainM.  W  hen  the  nn.nher  of  li„|,|.  („  ,„ni  on 
ror  a  eerla.n  len.peralnre  ha.  heen  a-eerlaine.l.  Ii,e  le.nperalnr,  „,av 
1  e  kept  eonstan.  wilhin  ,„o  ,!ef;ree..  The  halh  .honl.l  tir^l  he  hea.e,! 
lip  lo  l!;e  re(|iiiie,I  teni|)eraliire  ivilh  a  Ihinsen  Imriur 

1 1  eleelricly  is  not  availahle  a  n,ien,^l,nrner,  altaehe.l  will,  flexi- 
I'le  nielal  Kas-mhini;.  anri  a  lIiern,o-re>,nilalor  shonl.l  he  nse.I  While 
l.-,e,nalerial  i.infiltralhi.i;  paper  ha-keN  -honl.l  he  prepare.!  in  whieh 


ow,!,},'  -ize^; 


lo  inihul  it.      l-ir-t  three    M,fi-„-,,„I    hloek,    of    ih,. 

fl'onltl  he  made: 

M)  mm.  .X  24  nini.  .\  I.'  mni. 
-'0  1,11,1.  .X  14  nil,,.  X  14  mm. 
-'0  m,,,.  X  1.1  inn,,  x  0  m,,,. 

T.-ike  a  Mrip  of  p.-.per  (  wilh  a  liar.i  .nrface)  TH  nmi.  wi.le  an,!   1=0 

"■"1.  l-.'K.  plaee  ihe  larfje.t  hloek  wilh  i,-  M)  ,,„„.  ,,li;e  on  ihe  78  iiini 
<..i;e  ,.t  .he  paper,  and  in  the  eenlre  of  ihi.  „i.,  „f  „,,  ^rap 

"P  Hie  Hoek  tifdillv  111  the  paper,  ereasin,^.  it  firmlv  al  eael,  ed-e  nnlil 
exaelly  two  lap-  are  ronnd  the  hloek.  (■„,  off  ,he  piei-e  of 
pnper  projeclnif;.  \ow  wrap  np  ih.e  end.  of  th,  hloek  a-  von 
'"'"I'l  "rap  up  a  paper  parcel,  heing  careful  that  the  la^l  fold  dov  n 
",i  llie  -idcs  ,>  made  in  .uch  a  way  that  thee  Haps  will  -erve  a.  ha'ii- 
dUs  as  diown  in  Fi;;.  6.  \ow  cut  out  the  .»  x  U  face  uliicli  i,  he- 
iweeii  Ihe  handles  with  a  sharp  scalpel,  exlr.aet  the  hloek.  an.l  the 
l^asket  ,>  eoniplele. 


I'ig.  6. 


.."..  I.O  n,n,.  long,  place  a  14  mm.  edge  of  the  second  hloek  in 


:hc  ix'iitrf  cif  lla    54  nun.  iil;;i 


>i    ilk'  p:i|Hr  ,'ni'!  pmciiu 
■<|>  lia-kit  ;i-  -iicuvn  in  [■'i 


1  "  niaki' 
.uhI  150  mm. 
i-iiitri-  of  llic 


llu 


li'"K- 


'IT  .■^,1  mi: 


.  I;ikt'  a  >irip  nf  pajn 
■  liu'  1,!  mm.  t.l'^v  ,,f  ilu^  iLipi  lil,nk  ni  llif 
mm.  ii|i;i  .if  ilic  papir  ami  pr.'-n.;  a-  .'il.i.vr.      Ilii^ 
will  ^ivi'  a  >mall  lia-kit  .if  lIu'  -ami'  -liapr  a-       ,■  l'ir-1  li.a-ku 

Si'i'  uhal  -liapt-  will  Ik.  Ik-i  arapkil  in  la.-li  pi.r.  ..f  maurial 
anil  makt-  np  a  1  a>kc'l  fur  cacli  |iiri-i'. 

\i  w  fill  lacli  lia-kil  fnll  i,l  nu-lii.l  par.ifrin.  p,  .nr  il  .an  ai;ain 
.:n<l  k't  tlK'  ha.ki'l-  i-.inl.  •j-jii-  Mill  „iie.  ,1-,^.  l,;,.k^,,  alinin!;,if 
paraffin  wlik-li  will  rtirlcr  llum  -lilTir  ami  la-iir  l..  k.arnlic.  \VriU' 
.111  iho  -ilk'  iif  cacli  lia>ki'l  in  pencil  the  iianu'  nf  ll.i-  -■.riuanre  i.i  In- 
imbccldcd  in  il 

W'lu-n  ll;j  material  i-  infiltralL-il,  ln-at  a  pnrcealin  ili-li  nf  paraf- 
fin to  ju.st  alxjvi.  the  m.-lting  pninl.  I'mir  a  hnir  of  imlUil  parafifn 
alxnit  3  mm.  dcc-p  inlo  a  l«^kel.  kl  it  l,ei-i,im-' vi-ci.l  i  imi  .,,|i,!  ,  |,y 
ciKilinsr.  pick  a  piece  of  material  nnt  .if  a  vial  witli  an  nl.l  pair  ii'f 
inrcep-  warmcil  in  a  kiw  lUm-cn  llame.  jilace  the  material  in  tlic  lia-- 
ket  in  the  proper  po-itiim  an. I  till  np  tlie  lia-ket  willi  melte.l  paratlin. 
lilow  lit;  the  >-nrfacc  of  the  paraffin  until  a  -cnin  i-  I'orme.l.  ami 
pinn.i,".*  the  Iia.-ket  into  a  pan  of  col. I  water. 

I'arlicnlar  attention  slionkl  he  pai.l  l.i  the  |.o-ition  in  which  the 
material  is  inibe'liled,  and  the  Inn--  a.xi<  of  the  ohjecl  -honld  always 
coincide  with  cither  the  long  axis  ,ni  the  vertical  axi-  of  the  liaskei. 
as  if  il  iloes  not  it  will  lead  to  complications  in  trimming'  the  paraffin' 
hlocks.  Leave  tile  haskels  in  tlie  water  for  six  hi.iir>,  .,r  over  iii-lil, 
then  take  them  out  and  allow  them  to  dry. 

_  Tne  iicxi  step  is  to  tear  olT  the  paiKr  and  trim  the  paraffin  -o  as 
to  font-,  a  rectangular  hir.-k  with  the  material  in  the  centre,  an.!  ce- 
ment il  to  a  block  of  wood  of  about  the  same  size  with  hot  parafiin 
riie  material  must  be  plated  ,-,n  the  wooden  hl.,ck  in  -ncli  a  way  that 
c'tber  a  true  cross-section  or  a  true  longitudinal  section  can  Ik.-  cut 


I  Mfun   111, UK   11)   IIU'   tlllcrolniiH 

:;,^:.;::^';;;;:;,;:-;;;M; --::".:i:-:m;;;.::;^:;;: 

' "---co ^Jni'::,    :;;:,::■■;: ;:::"'""'"'^  ■'• 

n.n«K,. ......  ,1,.  i<„if,  „,„„  ,„ ,.,,  ^„  H«^r';,", ','/"-':  ■■'  -i- 

r"P"..-..„l  „H.„  .rn„.ferrc„,„n       „"'?""'  "",  ■■■  "="  "<  """ 
"f  tlu-  rarnffin      IJlnf  tl,  .1    „  ,  ■  """pli'lc  111.'  rc.Dnvnl 

~<  e.ac„  "•;i:::;,:^.T;::;;t;M;:i;;:;"%r  -""-i  ™" 

"H-.h..,l.      If  .he       ct  0,V      .  'T  '"'"  "'"'■''   '''  """'    ""   '»■   'I'- 

'IH'  fnrcon.       e  xWnr  •'  f*'""'"'"'-  ''""'  ''™"'"  '"  ''••""He:  with 

I'alf  of  i,  „  „J'l  ',,'""  7  '"';  -'«^  "f  "-■  'li^l.  so  ,ha, 

>i™sarecs.  J,;  1;  .':  ,:"r ''-'7"'';'l  f-"-Ps.  Tf  ,he  .ec- 
a.Kl  will  also  ,c,„I  ,o  n  n  r  ,1  ,  T'  '"  ''■•"""^'  "'"'  "'^  ^"^"Ps 
Pln".,I  on  .       ,      ,,  1      ,  r    '"  '"'"^V    "'^   ^"ver-frla..   when  i,    ,, 

'  '"M  -'e  pipe,;;  ve^i:'.:,  '';::■ ;;:  '>?-">■-  "p  ■"■"  <.  pipcc. 

;''acc  Ihc  ,lron  containing  iho  .^1,  ™'  '"  '"'"'^  '"  ""^  'iP- 

gather  ,1h™  to  the  cen- of  ,1h-  -H,!         ,        ''"'""'  "'"'  ''••''*•-'"'■ 
AHou-  ,l,e  balsan,  ,o  1  anl™     mi!  "  ""'"'  ""'  """  -'<>'"'- 

■•""1  apply  a  covcr-sla.r  H  t  e  In  '      T"  """""'  ■'"•  "'^'  ''^'^ 

.-c^..,a..,,ea.,,,e.i,,:';:-r:::;:ir^^^^^ 
■>''"-n;eZ:«::;r::r:^z;ti't.:''°"'''-'-"'^'"^^- 

■  '■■  ■  ""w,n,K.,,    'ttlunhhons  are  no.  straight  i,  is 


-»- 

''"'■"'-*■  I'"   '"•»'  :<iul  l.,H-k  ,,1,,,.,  ,,,•  ,i„,  1,1     . 

"•'■>    I...MM  iH.  irim„u,l  i„,.il  ,n,       T         ,      ^  ;"■'■  '""  ''■"■'"''  ■""! 

■''nu..!if..,„;;^l!;';;,;';::^;--""'>— ' ."i-i,...  ,„..,„,. 

■v^":— f ■''■-^'-■f.-!"':.    :,  ':;:v:'"''r''' 

'-.  solution'.,,™'      o.  '"i;"  '■'""'  '"  ""■  '■'"""'  ■""'  "•>■ 

.M.^;:;;:,f;n-r::,r::^'.i!n;:;: --:---'-"-' 

•I'i"  fi'."  nf  ,1  ;";,.•     '        ,'"^"™""    ':"'  l-f-"y  'Iry.     Applv  „ 

-Ho,, .,,,,  .„,;i;':::;;tc,,:^^'''' ,,r,:^-r^  ■•' i''^ 

120  cc.  of  stain  e  fl  inl  'f ,      "'  f''"'"'^'  •'*"''"'  '"  ""^  '-'"''. 

«.'02occ.on;,:tn::;  :;;:  ^^;:'^-f^''-Mint.^ 

™.l  95^f  alcoI,„l  ,n  the  ci..|„h     r"  ,  '■      ^  ■•""'"'• 

-e  anrontia  an,l  n,c.I,vl  h  o  n,^;^  "1"""^"  "  ''''"'  '"  "^"^ 
violc,  an.l  cosin  or  .afnn  •,'„  '  [  '■""'  ""*'"  "■"I-  '™'"»I 
=".'  '.e  use,  a.  it  ^.a-::     :^    .:;;^^-  ,^-,,1'— >"n  ^'-M 

."o<,c„,,,,.ination.-:^';;r^;:::x^:-:,,TS::^«,;- 


-24- 

fapu  in  irciu  111  iIk'  -1,11, !,r  .li-ln-.  aiiil  |>l;ii\'  ilin-L-  ili<lii.,  ciu'  c  .11 
'.■linir.i;  .■ili-oliili' ak-..ll..I,  ilu-  -TO.ii.l  hall  .•ili-..liili'  iili-,ili,,|  an. I  half 
iihiT.  ami  ihf  third  \.\l..l,  in;;iilur  willi  lliiTo  pi|)ctli'-  mar  ilu> 
-I'rii  <ii  ^la^-.    Al-ii  iMi  -ciiiii'  iiarriiw  >tri|i«  nf  tillir  paiKT. 

Xipvv  lakr  a  -liiU'  niili  a  -cciiuii  iiicuiiili'il  upon  it.  Iifal  11  in  ilu' 
ilanu  .if  ail  alo.hi.l  lamp  iiiiiil  ihf  paraffin  jii-i  iiu'lis  and  plai-c^  ilui 
-liili-  ill  ■Jm-  -iiiidiT  ili-li  nf  xyliil.  Treat  finir  ^li.Us  in  tho  -anio 
"wiiiiui  and  leave  tliviii  ill  tin-  x\lul  f,,r  ahum  5  ininiiti'-.  ilun  hloi 
Ihi-  end  c.f  the  -liile^^  1.11  tile  pad  of  liller  paper.  lrail>fer  lllein  li.  the 
ah-oliite  ali-c.linl.  and  leave  iheiii  tliere  fi.r  ah..iit  three  iiiiniite..  Traii-- 
I'er  til  the  slain  and  leave  llieiii  nntii  -tained  deepl>  eiiiiiich.  wa-ll  in 
ilie  <teii.ier-di-li  of  water,  then  in  the  di-h  of  '>^' ;  aleiihol  until  the 
-l.-iiii  eia-e-  to  eoiiie  off  in  elmid-.  If  iinu  the  -ectioii  i-  too  pale,  n- 
-train  it,  and  put  throlt.i,di  ilie  .'..iter  and  'I.-';  aleohol  ajjain.  It  i-  a 
K'lod  plan  to  ea'Tv  the  fonr  -lides  loKetlier  as  far  a-  the  lir-t  -tender 
di-li  of  wa,  r  anil  ilieii  to  finish  each  separately.  .\-  soon  as  the  tir-t 
tour  -ink-  have  Irci  removed  from  the  .\ylol  re'daee  tliem  h\  four 
'  ilur-  :'i!d  in  tlii-  way  keep  a  conslaul  -upply  iif  slides  on  the  move. 

.\fler  the  wa-liing  in  0.5%  alcohol  transfer  to  the  counter  -lain 
and  when  sufficiently  stained,  wash  in  water  and  then  in  ').i';  alcohol. 
W'luii  the  eounler-laiii  no  loiij;er  come-  olT  in  clouds,  remove  the 
slide  from  ilie  alcohol,  place  it  on  the  jtlass  plate  and  with  a  pipette 
ajiply  very  carefully  several  drops  of  alcohol-ether.  .\hsorli  the 
alcohol-etlier  from  round  the  section  with  a  strip  of  filter  paper.  .\p- 
|ily  ahsolulc  alcohol  in  the  same  way  and  ahsorh  it  until  the  -ectioii 
is  merely  moist.  \ow  apply  \ylol  with  a  pi|K-ttc.  alisorh  excess  with 
filter -p;;per.  apply  a  -ecniid  lot  of  xylol  anil  alisorh  until  the  section 
i-  merely  nioi-1.  \p|ily  halsnui.  allow  it  to  harden  slightly  and  jilace 
a  cover-Rlass  in  p.>.itioii.  If  the  haNam  has  hardened  too  much  and 
■.vill  not  flow  ont  to  the  eil(;e  of  the  cover-f,da-.  heat  the  -lide  gently 
over  an  alcohol  flame. 

I'.y  the  time  the  second  application  of  xylol  is  made  the  -ection 
-houlil  he  perfectly  clear  and  free  from  all  celloidin  and  paraffin.  If 
it  is  not.  repeat  the  treatiiunt  with  alcohol-ether,  absolute  alcohol  and 
xvlol. 


nil  I  rri.niDi 


I  III  )i) 


T'u- cdlcicliii    MU'lli.iil    -I:. mill    l«'    ii-i-.|    l'..r    .-ill    li;ir.l  iiiriliTial- 

wliiili  lui.'  inil.r.Miiii,'  ;i.  -,T.'-.  .1.111-  Hiili  ! .■  i-..rti-\  wliirll  pci'l- 

I'lV  ri.-inil>.  Ill--,  .111.1  i-  :.|-..  ,111  i\,-i!l.ni  iiulli...;  fi.r  l::in.:liiif;  :ii!' 
in.'iliriiil  .if  v.l;ifli  -fiMi..ii.  liiiinu  i-  l!i;in  10  iiiirr.  .,i-  ;ir.-  11..1  r.  .|n!ri.!. 
rile  ,i.|viM|i:i!;r-  ..f  llii-  iiiilli.  .1  ^irr  iIkii  11..  lu:.'  i-  r.  ,|iiir,,I.  i-.m-i- 
i|iut!tly  u.-..  li--n(  .  ;ir.'  11.  .1  |.;ir.K  ii.  -'.  llutl  ..1;  ..■(■..nut  ..i'  tit.  trail- 
ii:irfiii-\  t.f  llu-  .■.■II. .i. lilt  lit.,  iitai,  riiil  .■tii  I,,'  ..l..,rvi'.t  :ii  .ill  -ta..;..  ..i 
t\\  pr.n-.--.  ihal  lite  c.ll.ii.liii  in:ilri\  |..,1.!-  all  I.-.-,  pail-  i....;iilt.  r 
,111.1  lit.  -irli..ii.  i-.-n  I...  -l;iiit,.:  \iitlt..tii  IniiiLr  pr.\i..ii-K  I'im.I  1,,  :i 
■li.li^.  ail. I  tiii.^illy  Mtai  ii  1-  <|iii.^k.r  1I..111  tl..  paial'liit  itt.ilt...l,  Tli, 
!li;iliTial  -l,..iil.l  !..■  \\:,.|i..l  l.,i-  IJ  It, .III--  ..I-  L.tim-r  iti  nimtit;;;  u.ii.i-. 
liu-il  ■.■It  r.  .r  .i\  li,.iii.  ,.|-  1,,m;;ii-  if  ,-.  itti,  iti,  ttt.  ill  .-.-i.-li  .,1  ll'.'  l'..ll..u 
ill.i;  Kra.i.  -  ,.1  all-.  .It,. I  :  P' .  .  .1.=  ' .'  .  ,=0' .  .  71)','  ,  Ky,  .  '>?':  .  .-.it.l  al.-..- 
Ii'lc.  It  -I1..11I1I  llutl  I.,  ir.-ii.-rii-i-.'.l  1..  tl  iiiiMur.^  ..f  ,.it, -Iitilf  al.-..!iil.' 
.■l!.^.'lt..l  an. I  uiu -hall  -iilplitiri,^  .  lit.  v  .in.'  1,  ii  |,,r  .'4  |...iir-.  'I'lii-  la-l 
iiiiMiirc  -I1..11I.I  Ii,.  ill  :i  -piriiiun  jai-  aliniil  <".'  ilini.  in  ln.ii;lil  ,incl 
40  Mini,  ii,  iWaiit.i.-r  ami  may  lie  u-.-.l  l'..r  ilir.r  ,„-  f,,iir  I..1-  ,,f  mat.- 
rial,    Wliili-  111.-  iii.iui-i;il  i-  In  in.,'  .lrln.]i-,-ni'.|  in  ii..'  -.ri,  -  ,.1  .il,-,,!,.,!-, 

il  lllici,  -,.Illli,,ii  ..1  o.ll..hlin  -I1...1I.I  he  nt;i.'r  lip  l.v  ail. lilt;;  1..  :i!,.,til 
-'00  i-i-.  (if  alci.lt.. I  .■lltiT  iiiiMitr.'  all  lit.-  .-^cluriiti,''-  (■ill,.i.liii  thai  will 
.H<-..h.-..^. 

Vinv  laki^  ihr.^.'  -pocim.  n  jar-  ..f  lite  -i/f  inniti.  .n,.,|  ah..vi-:  in 
.mi- put  .-ili.iiil  .fOi-c.  ..f  Ih.  ihii-k  .■(■ll..i.!iii  ami  1al«.|  it  ( ■.-11.  .i.lin  ,?.  In 
a  M'cnml  jar  piil  ti  mix-  trc  ..f  tu..  ihii-,!-  (■,-!I..i.Iiii  .!  ,-,n,!  ,,n,.-iltii-.I 
.-ilo.li.il-i-tltcr  ami  lahrl  it  (\II..i.lin  2.  In  llu-  Ihir.f  j,-ir  put  ,1  iniMnr,. 
'.f  two-ilijriN  ('i-lliiiiliti  .'  ami  ..11.  thir.l  ali-..h..!-i-lliir  ,-iit.I  l.-ihil  il  ( '.-I 
liiiilin  1  \.  w  all.  r  llic  iri-aliiK-nt  uilh  .-iIr.,li..!-.'iIuT  ir.in-f.-i-  ihi- 
irattTial  -lu-i^K-iv.-lv  t,.  l\-ll.iiilin  1,  CVIlnidin  .'  an. I  (Vil..i.lin  ^.  Ic-av- 
iiiff  it  f.,r  J4  lu.iir-  ill  i-ncli  -.■Inti.-.n, 

Wliili-  (he  m.-iii-rial  i-  p;i--in;;  ihri.ta,'!]  lli,'  (■.■II..i.lin  -.iliili.,n- 
li.Ai-.  f.  ;  nnhclilin^'  in  -It. .til. 1  he  pr.par.-.l.  'I',,  iikiIm-  iIu-^i^,  out  ;i 
-..ft  «....il  lil.,i-k  ..f  -niiahl.-  -i/i-  t'.ir  tacli  pi.-.-i-  ..f  inatirial,  wrap  a 
■trip  nf  lii.iui  papor  l«-ii-c  r.-niul  il,  -.1  that  fr..ni  ,=:  h.  1,^  mm.  i.K- 
pi'iuliil!,'  iipnn  tin-  ilopth  ..t  llu-  ..hi.-ct  t..  he  imhi-.l.lcl  1  pr,.irci.  ali..vo 
the  t(i')  (if  the  Iili.ck.  aii.l  fa-hii  lit.,  pap.  r  uitli  a  -mall  lack.  Tlni- 
ihc  paiH-r  l..rni-  ilic  -i.l,--,  an.l  iIu-  u.p  ..f  llio  1.1. .rk  tlu..  Ii.illdm,  ,.f  the 
hi.N.     The  paper  mii<l  he  urappe.!  very  tislilly  or  the  Ii.ik  will  leak. 


\\li>ii  ih,    iiu,i,-n.,!  ,.  r.;i.lv   l,,  i,„l„,|.  li;,v,'  al  l,,-„i.l  ;,  I,,.ti|.  ,,i  (;!- 

ll'l.IlM  ,1.  il  M..,-,ll  «l,If  ,1,n„tllnl  I„,I|U    ,,|  :,|l-..ll,.I  111.,  r.  .'I  -|,irilll.ll  j;,r 

ril).,Ml  I'XI  1,11.1,  liii;!,, It,,!  75  mill   i,i  ili.iiiul.r  ..ii.- lliir.l  lull     iM..r,. 
f'lnn.  r,  |,i|„i„,  .•„„|  i|„,  i,,,^,,.      ,.,„„  ,,,„,|,^,,  ,-,|,,,|,|,„   ,  j,„,,  ,_  ,^^^^ 

•"  lii.irh  nil  ii.  ,li„  ,|„.  ihii  |.Mii,„,:  ,-,,r,,|..  in  ,l,-,,l„,l,,l„,.  |,i,k  , 
pu..'..l  ii.M.riM  Mil  ,,f  ,1,..  r.llni.lin  .!,  |.l:„v  i-  ,„  i'-  ,,r,,,„T  |„,.ii„,„ 
in  ll.r  ll,ii-k  .vll,,i,ll,i  ill  111,.  1,,,^.  ,|,ii,.klv  ,ln,|,  ;,  ,-,u  ,lr,,|,.  ,,|  ,-l,l,,r, 
f'irii,  fm,n  .-,  |ii|,..|„.  ,„,  „,,,  ,,,•  ,i„.  ,,n,,i,,„,  ,,.,.i.ii„i„j.-  iIi,.  „,,ii,,.m 
nn.I  ,ln.p  ili,.  I,,,,;  ii„,,  ,1,,.  j.,r  ,,,-  ,|,l,.r,,|,,n„.  Tli,'  ,,l,j,.,  ,,i  ,|„.  ,.|,Im' 
n.f,.r.„i-  In  iKir.l,,,  ,l„.  n  P,  ,i,li„,  „  |,i,.|,  i,  ,,,„.  „,„,,,,  „,„.^.,,,, 
■l-UT,v.  i„-,,,i  .,„-  .  -l„,i,M  |„  ,  x,,Yi->.l  „,  .,,■  il,,-i,  il,,.  ,i,,,,;.rial  i.  i„ 
■I-  |.i..lHr  |„,-n.,„  i„  ,1,.  |„,v  llial  i-,  ,Ik„  ii  i-  ,i,l,.r  inih  v,i-ll.-al  if 
cm-  .,,-Mni,-  ,.1  iliv  niai.iial  ar,'  rr.|„iia  ,!.  ,  „■  „-„K  |i,  ,ri/,  „,ial  if 
li'iiU'itiiiliral  Miiinii-  an.  ,i,..iri.!, 

Tl.r  l„,s,..  -1„,„M  ,„,«    i„,  I,  II   j„    ,|„     ,i,i,„,,|,„.,„    ,-,„     ,,  |,^„„._ 
■'"'"■■''-""""•'I"   i-u'^l-..!'..!   ,.u<   ai,.:   ilv   ,,ap,,-   -,iipi„,i,ar   ,|.,' 
"•"'"'  "'   ''''■   ■"•"'■l='r'-  •■■•-1  llr  -Vrk-  «,iii..„  ,,„   ,|,,.  M,.,|,   i„  ,„,„.j| 
aial  111-.'  I.lMi-k   uill.  ll„.  11,1,1, rial  .,„  plaia.!    in  a   ja,'  ,.f  SJ',    ,,l.-nl,Ml 
""■  '"•■'"■i.-il  may  hr  Kfi  ,li,.,-,   nmil  m.r.U.I.     Wl,,,,  .,.,-ii,M,-  ar..  ,-, 
•i'lir,.,!,  „-i„,    aua,     .„,,. ,  ll,:,  ,„-    ,.,n,,-,Ii„     |-,.,„„    r,„„„l    ll„    ,„a,..riai 
clan,,,  ,1,..  M,,,.k  in  ,1a.  ,ni,T,. :,,„„..  an.l  .,,  ,|„.  k„if,.  „,  ,,  „,  make 
'"'•"'•■''■"'■  ■I"""  ."I'i.^r,,-.  ui,l,  ,l„.  l„,I,.f  ,1„.  ,i,i.aa.„„,H.    l,..in.. 
'■arclnl.  l,.,„.v.,..  „,  -,,  ,1,,,,  ,|„.  k„ilV  will  ,.,„  ,.I,a,-  ac,-.,-  ,1,,  ,.,K 
;"'''"  '""■"^-      "     '   ll'v  ,-,.|l,.i.-i„M,.,Kan,l,l„.k„if,  „i,|,;,..;    ,,,,, 
'H.l  u„l,  a  ca„.,I-i,ai,-  1„„-1,.  ,■„,  -,.,.,i,„„  .,,  ,|,j„  „,  |„,„,i,,..  „j,|„„„ 
l,.ain,._  a,:.;  l,-ai,.fr,-  ,1,,,,,  «iil,  ,1„.  j,,,,,!,  ,,,  .,  ,|j,|,  ,,,■  -„,;    ,^,^.^  ,^^  j 
Tlic  c.,1  -„,-fa,-,.  .,f  ,1„.  ,,,,  ,1,  ,„„.,  ,„.  |,,,|„    ,,.,„,,„„,     „„„,;.,,  ^^.  ,, 
•11  ■    a!,,,|„.l.  a-  ,1  ,1  li,.o,„i,  -  ,;,.y  ,1„.  „,a,,.rial  «  ill  I,..  r„i,„..|,  a,.,l  ,1„. 
kinlc  „,„-!  al-n  I,,.  k,.,„  ,,,,  ,vi,l,  7iy;    al,-nl,„l  -,.    ,i,.,,    ||„.  „,.,j   „ 
"ill  -'i,!..  i.,a,|,lv  „,,,a;„,  i,.     If  ,l„.  „l„,l,.  1,1,,,-1,  i,  ,„,,  ,a,l  ,11,   ni.lacc 
11  at  ..,:,•,.  il.  111,.  H2':   ali-MlMiI. 

I"  mlii,,;,.  „,a„.,-ial  ,.,.„iai„i„-  .,,„■,..  i,  „-ill  he  f„„,„|  ,l,ai  „„„,. 
'";'"■  -I",':-  "  i"  ""'''" 'Imi.  ..,,1.  I„„  ,l,i-  may  h..  ,11,  v.n,,.,!  ,.,„ir,. 
I>  Iiya,.|„y,„^r..,  coa,ii„,.  nr(\ll,,i,:i„  1  uill,  a  l,r„-l,.  ,l,M,,,,i„.r  a  ,!,-,,,, 

;"  '■''' •■""'"  "1""'  'I'i-  ^""'  ■•"""■i",^'  il  1"  lia,-.V„  fM,-  a  fru-  n„.n„.„l, 

l,clu-..cp  ll„.  cnthn;,'  .,f  ,vc,y  twi,  ,  .,•  il,r,.,.    si-rlii,,,-. 

\M.,-  Ua.  MiMinn,  a,a  n,l  ,1„.  |.,aic,,l„,a  ,1., .,„,;,  n,,.m  il„.  ,.l,ar 
acUT  Ml  tl„.  -icIiMii-.  If  Ilay  email,  u..  l,,,,-,-  |,ar,.  ,l„  cllnidn, 
I'lainx  „-.-,v  Ik  ,;i-,,lv,.,l  in  alcnl,nl-,.,l„.r.  ,1,,.  .,.,.,i,.„.  „■„„,,■.  ,.,-,,1  „, 
^^-.hlU  al,-..l„,I.  ami  -iai>„..l.  ..ic  ,  in  ,1„.  «.i,a-;;a„«-  lia-k,l  a-  nn,. 
lined  in  ■  rii,    lla-k,.,  Miii,,,,!  ■■ 
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\\  \\w  -.rli.iii-  ic.iil:.in  I i   \nr\-,    \W-    I'l-I  -ntiiin-  -Iilii!.!  !"■ 

piik..!  .Ill'  «illi  llic  Ihil  iMiiiiuil  f.iririi-  ami  pl:uMl  in  ;i  « iri  ^;,iii/c 
i^.-kil  viliicli  lia-  Ikhi  iin\iin-l>  |.l,'irril  in  a  ili-li  .ii  ;'ir,  :i!.'..|i..l 
•|'Ilf  lili'iilu-  Ml  ..,li..ii-  1,.  r,  1i;iih1Im!  ;il  ,1  mm  «lll  .I.|..ihI  ii|i,.ii 
•I'.ii-  -i/i.  if  l.-ii-i;.'  ■•iilv  :ii».iii  S  -liMiiliI  li,  ciKiii.  if  .iiLi!:.  fr.nn  I.' 
;..  Jilni.n  Ii.' liaii.llid. 

\-  llu  !iiaiMi-ii\  ..f  -lain-  ii  iir  1 1  if  i-i  li"i'liti  itiatri\  |-.  Miiaiu  m!\ . 
l!a  rr  arr  I  ml  ftw  wliiill  can  hi  li-'"I  wluil  tlif  nialri\  i-  1m  tic  iiimimi' 
1-.;  i\i:l,  ilic  -iiii'iii  am'  lia-r  an:  ai'raiiiia,  ..  i-iii.  ai'i'l  fiui'-in, 
man::'  '.  am!  Inaa.s  cariiiill.'  .'ililiMl  1  1m  JIKl,  Tli.  lir-'  \.\\r  -laiii- 
niav  all  lie  wa-lu'l  miU  Mf  ili,'  iiiatrix  in  /"M'.  al.MliMl  ami  llu'  .liliu.' 
I  Mras  1  ariiiin.'  iIm,  -  iimI  -lain  il  al  al!  if  iimI  a'lMV.  vil  I  .  :w\  f.  r  lilMri 
lliaii  1-'  liMiir-  I'll.  Ih-1  i-iiiliinaiiMii  l"  li-i  i'mi-  iImuI,;,'  -laiiini;  i- 
a  11  ran  lia  t  M-in.  I  mi-  mu!,  i  n-r  ai'i.I  fllfli-iii  ai"I  f  t  -lainim^  prMli  iil- 
n-f  I"  -y.w  i-ariiiiiu  . 

Ill  iImhI.Ic  -taiiiiiii;  p!:M-.'  ilu-  l.a-ki  I  in  aiiranlia  fMi-  .il  ni  i,ii 
IliniiU-.  wa-li  ill  wall  nlil  mm  ihmIT  -tain  i-  v;iMn  MtV,  lli.n  in  Tl''. 
ii'i-mIimI  i.rlil  l'"'  inatriN  i-  fn  i  frMiii  c.  Imi'.  j'lai'i'  in  iM-iii  fMi-  i,ii 
iniiuiu-.  wa-li  in  i\alir  nnli!  iim  mimvc  -lain  rMim  -  mM'  am'  "Ian  in 
'n''.  ali-Mli.il  iiiilil  llu-  inairl\  i-  ii.Tf.c-llv  i-Uar  Iiv  iraii-iiiillnl  Ii','lit. 
Wlini  Mm  inatris  i-  cmImi-!,  „  ],,  iran-nii-lial  Iii,'lil  ili,  rr  ina\  -lill  In- 
a  M-llMui-l;  I  in!  \i-il.li-  Mn  l.-Mkin;;-  at  I  la  -lirfar.  .  Inn  ilii-  «  ill  .!i-ap- 
jii-ar  ill  llu-  -iili-nijii'-nl  iTi  ia--i---  Wliik-  -taiiiiii^'  am!  \\!l-Ilinu^  kup 
^hakiii;;  llu-  lia-k.-l  -m  a-  |m  kt-i  |i  llu-  -.i-'iMii-  flMin  nniaii  ii  ■.:  in  n -. 
i-Im-i-  CMnlai-l,  \i'U  viii!M.i-  llu-  -,,-ii.in-  fi-Miil  lln-  ka-k>  i.  « lii.-ll 
-liMilli!  I.>-  !.  fl  in  III-  Ia-1  \Mi-liinM  ,li,l,  ,,i'  Til'  .-iIcmIimI.  mu,  al  a  limn, 
I'lai-n  lIll-  -I'CtiMll  in  a  r!i.li  Ml  ".=  ':  ali-Ml.Ml  fMi-  ;ili.,iil  1?  -,  i-m1:.',-.  ll  ,11 
111  a  ili-l'  "f  ah-MliiU-  aliMliii!  fMi  al-mi  15  .,-i-Mm',-.  am!  lluil  Iran-  fi  r 
•n  a  ili-ili  of  clil"r.>fMriii,  Carry  all  llu-  ■;i-otiMii-  ilirMii-^'li  Im  llu  rlikirM- 
fMriti  ill  llu-  -ana-  inaiiiur.  Il  i-  iirMltaliln  llial  lln-  Miatri\  will  liirii 
(-l(.ilil\  in  llu-  i-lilMrMfMrin  a-  llu  -nrliMii-  raiiiiMi  ii-iialU  li<-  f\-li\  ilran  ! 
-nrfu-ii-iillx  ill  til,  ali-"!in,-  a!,-Mli,,l  hIiIimIU  .;aliL;nr  i-f  ili--Mlviin;  ill, 
iiialri\.  Tm  rciiiM'.,-  ilu-  ,-!Miii!iiu---  njiiai-i-  llu-  -c-liMii-  in  llu  ali--- 
Ink  ak-MtiMl,  !,-a\a-  ila-ill  llur,-  iinlil  lHrfi,-|l\  cltrir.  am!  llu  n  iran-f,  r 
Im  llu- i-MMrMfMriii  I .,  a\-,-  llii-nt  in  llu- t-lilMrMfMnn  f.-r  a  f,  w  iiiiiinu--. 
I'i,-k  .an  a  -i-cti..il.  [tlan,-  il  ..ii  a  -It. I.',  put  1\\..  .-r  llir,-,-  .Ir-.p-  ..f  lial- 
-ani  ..II  il  aii'l  plan-  ..n  a  ,-.  .\  ,-i--L,.!a-- 
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'"""""""'"■'"■■"'■'■""•'"■"■1-^      -i'l-nplr,.-,    allHu   „,.,„TuI 
■■'<t    1:    li'l-  u\,,  I,,,,, I 
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Sections,  ciittins:    15 

Scclit.ns.  niniintinf; '  "  15 

Stclions.  small  cir  delicate,  lian- 


nw^r  . 


Slido> 

Sliilf-i,  cleaiiiiiij  ni  .  j  i 

Slide  !al)fllinff '.'.'.'.'.'.'.  17 

Slidi.'-..  riiiKiuj;    2S 

Sp.H-iiiif>-  :  -.,  '  ■  ■      ■> 

Spfcini.  ii^e  nf  .  .  ' '      "^S 

^f='}"!".''  '.'.'.'.'.']0.  16 

Statninn  c  Kraiiis H 

Staininjr      l^do   

Stamiii;.!  cclloidin  sections 

Staining  nn  tin-  slide  

Staining  nucleus 

Stains ;; 

Stains,  combinations  i^t    .. 
Starch,  test  for 


Sutns.  cnllectmpr  and  preservinR     6 

Sli'm-;.  scctioninp;  ]=; 

Slender  dishes    "i.  2.1 

Suherized  tissue,  test  for "     g 

Sngars.  te-t  for    '       ji 

Siilpluiric  acid,  use  of  [[      13 


nils,    test   for    s 

Oraivirc  0.  Use  i.f  27 


Paper  hask-cts.  making  of   .  ^0 

Paraffin  hath    ].  Jq 

I'araffin  blocks,  trimminjj '  21 

Pnraffin   method    jj^ 

Pctrie  dishes,  nsc  of ^> 


Thyniol   23 

Trimming  celloidin  biocks  '."  '>6 

IrimniinR  paraffin  blocks 21 

rnbinp.  pflass.  use  of   lf^ 

Tubing,  rubber,  use  of  '  \s, 

Turntable.  Use  of   2R 

Turpentine   " '  '_  2'> 

V. 

Varnish,  Berry's  TTard-oil   28 
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